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(54) Powder coating method and composition for electrostatic coating of pharmceutical substrates 



(57) A method of coating a pharmaceutical 

substrate, especially a tablet core, wherein a 
pharmaceutical acceptable powder coating material 
comprising active material is electrostatically applied 
to a surface of the substrate, wherein the coated 
substrate constitutes a dosage unit; and a powder 
coating material suitable for use in the electrostatic 
powder coating of a pharmaceutical substrate, in which 



the material is pharmaceutically acceptable, is 
treatable to form a film coating and includes composite 
particles, the composite particles comprising two or 
more components having different physical and/or 
chemical properties, the material comprising active 
material. 

The pharmaceutical substrate may contain the same 
active material as the powder coating material or may 
contain a different active material from the powder 
material or may contain no active material. 
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Description EP 1 075 838 A2 

[0001] 



SSL and Tt £ S3? ^t^^TZ^r 30 ^ a —hg 

s exclusively, the invention relates to the *c£wteSJS? P" 3 ™ 808 "** substrates. In particular, but not 
coating material and to powdeTccSng matSafofco^S L ca-V^ 8 ™ 3 ^ teb,e,s 3 P 0 "* 8 
made throughout the specification to K5~Efa5 tobtete STthe ^ a ^^ CeUbCa, , ,abte, ?• Whi,e reference fe 
Pharmaceutical tablets of conventional shape T shoiM be iXSJZLfcJIFt* ® of particu,ar application to 

rS 38 ^ 3 ^ interpreted in a broad 

• SSL in JffSS J3S t^^T^^/^ J ^^ » - — For 

f5 Parte** of a coating soluCTnto R f htah Kaf fie?d^The ?° W finely dMM 

.nfra-red heater. Such proposals have not however beVn SSSa of an^t^ffl " dned "f 1 " 9, for exam P te ' an 
of pharmaceutical tablet cores is most commonly carried ou^s T^L ^ ™^™™" 0 * 808,6 and coating 
revolving drum. The liquid coating materia Trn^ % ^uS b? "dd^^^SI ^"S 8 **** CO * k]a in 8 
then dissolved or dispersed in a liquid prior to ^pfZ^Ttt^t^Z^.^^ m ^ w fom **• « *>■ » * 
[0004] it is in many ways easier to aook i nSfMhTJ ^ !^ PPl ^ to the teb,et core in P 0 "** form, 
tablet It is difficult to obtah Son oMha SS?S t£ tah^Tf h' ""■""J' to the of a Pharmaceutical 
core, the powder must be transfo^ed into a STSiSh *n?2na HIn?' * ^ ^ e08tin « to * 8 

asKsr • Furthermore an wen — • ^tttirAta:a; 

E!LJ!to^ -oh drying could in some 

the rate at which the process mTbTSSffSifi hSTZ ^SjKS.JL? mp0rtant : f ° r ^P" 8 1)6031,88 <* 
input of energy required to vaporise the solvent used in the , taSd^LS? SfJ" "J 8 " 8 * 6 b6oause * 108 •«»• 

SSL a ^Tn^rrea^ pSSSSJTS^ " Pha r Ceu6ca ' tebtete 3 " d bribes and 
electrostatically charged powder is sp^tovEES ^S^^J^J^T 6 °" an «>n«yor belt and 

Xdand^^ 2"* ^ - — * "<* 

difficult to obtain a uniform coating. overspray and to wastage of the powder material and makes it 

KLos^cpSdr^g 6 T^Z^t^tZ 'coTand r'" 9 materia ' «** *>' 088 « 

coating of a pharmaceutical tablet core in S a !^ 1° 2? w,d V m8thod fo ' the electrostatic 

electrostatic coating. wnion 3 8,580131 powder coating material is used to facilitate the 

3g of ato^orfSpSii 6 JHs? inTcSno ^ C °^? material for » «" the etectrostafic powder 
make it suitable for wThTSWifiSTft 'J^nSSSltifflS b *? a " d havin9 ■»**• P' 0 * 8 * 88 *> 
has are further defined below and S L alSSS ooaSn9 materia ' advantageously 

method employed, that method is *» fortS defined * ^ pr0pert,6s are *P""*"t upon the boating 

Tie 1 elec^^t^^ fTl^" 9 8Uit3bte * « 

acceptable, is treatable to form a flm cofting , an^SSL ^XnLSEV" * P" 8 ™*"*** 

^ or morecomponentahaving,differentphysL.anS the composrte partic.es comprising 

Sf -WiTSSJK o^thT^oeTSno mSri^^n ^TZT"* «—* That in 

are commercially available for use "ta eKStofc^SJ? "°f r * te3St mo8t P° wd8r «*""8 materials that 
pharmaceutically acceptable and mJSS S are tS'S f* 001 P"****-^ to ' 8 «"e or 
pharmaceutical tablet cores are not in a form suitable for ^oSr^^J^l^ ooa,in9 materiate 
the material are not suitable. ^u-iaae ror electrostatic powder application because other properties of 

coZent ^nS"er; 9 ysStoyo f r ^VmS^^I ,ea8, ^ ^ ^P 0 " 8 "* 8 - 8ao " ^ 8 -t 
having the desired parties reS to atove InTiEe^- tie srSj^n^ to P™** 3 P 0 ^ mat8ri31 
of more than one component than by prevMna a*£^Z£-Z speo,fioa ^ )n ** Pfovidmg a material composed 
more different components we have found «?J il*^? mp !" ent matel ? 1 - For P 0 * 0 *' materials including two or 
composite particles of the Sm^nente P ° Ved COattn9S may 06 acni6V8d the powder includes 

t00«] , fe pa^ important fof ^ ^ rf ^ ^ ^ fo ^ ^ ^ ^ ^ ^ 



components where one or more of the comDonenteTdl °J n thlt 

° nto *« ™° when, for exampte. the method ? bating uZ kT^I^ 0 * TUT to """me coated 
particles are not composite particles those particles of comoon^ ^ ^ "♦*!? exam P te below. Where the 
propertes may simply remain at the source of powdefand Xtteo™t£j*°\ T i5? necesSar V electrical 
of the composite particles is thought to improve the , effide^cv^ 3 onto me taMet core. The inclusion 
330°*" aPP ' ied Tte ^ncy o?<S^^^^ 

Ko or ^^eTcCnSTSe^Sie JSSKSShST t0 ^ ^ 
regions each comprising different components ^eL^^t^JT^T 3 ' that fe * * nave **° « more 
composite particle or may be in the Tform "of aoolo^e^JTr ^ mp0S ? may have the form of a discrete 

^S" 16 "^ 8 ^^ 68 ° r ^Sa^eteco^p^^ 616 ^ * » e -*«5 
fc^^^^^ compose pan.es. idea*. 

components. Ideally, substantially all of me conmS composite particle also includes those other 

a rdatively large size, for example in thT c^ oTgTaluteti^ !n so^e" 1 ™ i^ ^oessing results in particles of 

components. However, in spS ' «2es by^el. S "5 f tom 30 ordered mix °f the 

* «» — nts and the ^^^0^^ S^AffS* fij? 

Katad SeT^r ^^^e^^iT" S^ 9 * ™ "** ^ * 

method of coating advantageously includes' me stepKft£ Z mT 9 . ^ Ured to the °°» Thus m « 

the powder, the powder is treated to form a fflm coatoa ^u^A °° re nas coated with 

a^antageously continuous, in that it is not^oedintc 1% 43,5,61 Tne film coating is 

to the naked eye. for example between particles of coati^ 5 re maV * sma " ™* visible 

freatment step. Thus the coating may b£ sintered FwSiS ?iSL££7-" ecu ? d t0 , one anotner durina me 
free .of any gaps and/or is substantially homogeneous aPPl'catons it is preferred that the film coating is 

5 8U ^*^ mo* cases only weak* adhered to 

when coating a pharmaceutical tablet core becausethe ^Ti/? ^ ! ^ coatin9 fe especially advantageous 
film coating can be used to impart strenS annate toe to low mechanical length and the 

as packaging and opening of packaoes Th« film ^? more ,esistant to subsequent processing such 

will often be very weak when ra^om e m J m 8u^ n8 «rf?e 0 C S» ,t a ,m ' , ? rt ^ **3»» te KtHSf 

powder can be treated to form a coating around me tabtet iS^fiSTSS ^ ~ an tt « ""Po^nt that the 

demand on the material because of the seSf SfS^S m^lwJT 39 " 19 the u tablet core and mat ""Poses a 
Preferably the powder coating material taaTmMnan^ i° ^ te°tet cores, which contain organic materials 
range of from 60'C to 100'C. For fill eSng? 2a£ * ° *° J 8 °° C ' more »« fcn ^ in *. 
has a softening point in the range of 30'C to 1M'C transition, the powder coating material preferably 

£2 « ULfrrK ^n'y^r^rir'r" — 1 —* - « 

«W»ure to «e he« so U re. (or Xg lo ooL/SehiK EfSSV?""''' »W "V b. tal*. require , io„, 

«. - but iT^rf.ta»^ri-' 
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EP 1 075 838 A2 

c^ -«*0 the pressure of the environment of the 

Squid and then, on cooling, to vSSSS soOd fflm ^SLS^^ £ 3 Physical change from a soM <° a 
which is cured during the^treatment. for ^e ^hJSS?3fc enC W ^h rnateria ' may indude 3 
s frequency bands, to form a cross-linked polymer X ,rradialI0n ener 9V « the gamma, ultra violet or radio 

Son ^Z^^T^^^^^^^^ has an espeda., important 
sman particle size. Preferably at least 95% by n^^and^ra^^ l ^r^.^ ant f 9eously the material has a 
powder material have a particle size less *an The iffi£JS5?2?S V °'" me of the of *• 

" E3~ S« e i=;£^^^^ - —ate of parses. 

as such s sS, a paS™ ariaH^? 1 " 51 - 

to produce and to handle by virtue ofte co^^en ^ wTt^ S 38 m i k,ng ** matenal more <*ffia"t 
tablet cores in an electrostatic process ttjJW h ^ er ' that for coatin 9 Pharmaceutical 

« benefits more than counter the dLdvlntage? F«S TeT^Jrt^ 3 SmaB . P 8 *" 8 ** and »• 
particle increases the electrostatic forces on the Se in common ^ * provided * a sma » 

electrostatic forces has the benefit of increasing foe force on a ** '"^ forces - "casing the 

£e tablet core whilst a reduction in the ineTa feduc^ fte foU ES^-SELf * ^ COntact 

20pm. Prefer at least 95% ft SM £ £S£ 5 6 ££ S3 K a S£? 

Ss to SSSti uLTsu^Xl ^co7ZZTJ t * f °™ *« * a "* for me 
of the tablet core, before the core "support! fldjacen ■ totT^u^^" may 1,6 appBed t0 a sutfac ° 
composition can improve the capture of partbSStaB^SS Sl^^^L P ° H * U 2 ^ 71,6 P^eatment 
large as 750pm. to be used as the coating material The dS 6 ! ^Lf h? enaWe tar9er P 3 '*^- «*«> as 
toe forces acting on the particles to hold them oTth™ *SmS^J2K£E IT "l? *"*' and may increaso 
by number of the partictes have a size less than 300um"nd DnKl*7E5 ^-sused preferably at least 90% 
a see less than 200pm. ouupm, ana preferably at least 50% by number of the particles have 

SSL Acco^n^'Lvfn^^S 5°JSSk ISl^T?^^ *° ^ become 

of the powder has a particle size of ateast 5pm ' P *** * ,e8St 75% ' rnost preferab * by volume 

Sis ^X^ZStLT^^ ** ^ ^ fe ab °" «*" with substantia no 

35 KnlmtoS^' 31 leaSt ^ * V °' Ume - «* - *e powder have a particle size in the range of 

SXgTof paS3a h S fo P raX L VFjSPSS SSI'S T fEFL 0 ' ■»*"' to have a narrow 
particle size which lies in a range of from xto 2? ^oESSiS ?5% T J We ' 9ht of the have a 

!^"fle ^ * ft ™ * to 1.5* most preferably 

<° of ^Ucles^^ 7- ^ ■»*-* at least 30% by weight 

10pm to 15pm and mostVaferatJina ^Jlo^V^slnT ° ^ m ° re ***** 8 ranfle of *"» 

SSL, jKsrir KEi'si: ss trA V"? ^ a 

relatively small size. ' '"• partlc,e 8,26 Wl " flenerally be less than for particles of 

relative to those powders in which' theTn^e * I sman Th^ S Sf" 8 * f '^f 6 ^""^"tageous 

rsaSttr Wated - 3 - J^iWifi materfo^e 8 S£ fi 

Klore^XSr^ content (measured by moisture toss on dr^ng) 

powder coating material 5 A m ° re preferably not more ^an 3% by weight based on the weight of the 

2* a ^"^"XcZZttT* atofdaS^H ^ a " procaaa 
different electrical properties of the Mwde?^ t « 2°^ T ^ 1,16 first as P ect °'the invention and various 
Three different ^^J^eJ^Zt^ o^ S^T* ** ** U8e of m a different effects, 

thateach may be employed .ndepan^oWcJnKcK " 8hould ^ ap P^ 
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[0039] A first possibility is to induce a temporary dipole in a particle of powder, the particle then being 
caused to be directed towards the tablet core by the interaction of the dipole and the electric field in the region 
beiween the source of powder and the tablet core. The coating material preferably has a resistivity in the range of 
KFato 10 18 aQm. . 
5 [0040] A second possibility is to apply a net charge to a particle of powder. The net charge may be introduced 
triboelectncally or by corona charging. The coating material is therefore preferably receptive to such a net charge 
and able to retain the charge (sufficiently long for the material to be directed onto the tablet core). 
[0041] A third possibility is to provide a permanent dipole, or a quasi-permanent dipole, in a particle of 
powder Such an "etectref" is then able to be directed towards the tablet core by interaction with the electric 

10 Sl'H re9, ° n between the source of P° wder and tabte core. Thus the coating material may comprise an 
electret. 

[0042] A fourth possibility is to provide a magnetic dipole in a particle of powder using iron or other magnetic 
or paramagnetic material. * 
[0043] It is preferable that the powder material can be directed towards the tablet core without relying on any 
overall net charge being applied to the powder material and without relying on any permanent implanted charge in the 
1S powder matenal. Thus rt is preferred that the powder material is susceptible to movement under the action of 
electrostatic forces, the susceptibility being determined by the test defined below. 

[0044] To determine whether or not a powder material is susceptible to movement under the action of 
electrostatic forces, the following test should be conducted: 

[0045] A sample of 0.5g of the powder material is taken and placed on an electrically conducting horizontal 
metal plate maintained at earth potential in an environment having a relative humidity of not more- than 65% The 
powder material is spread to a thickness approaching a monolayer. After leaving the powder material in the 
environment for 30 minutes, an electrically conducting spherical metal probe of diameter 5mm is positioned 10mm 
above the centre of the powder material and a high voltage potential first of +10kV and then of -10kV (with current 
hmited to about 5mA) is then applied to the probe for about 10 s. If particles of powder material representative of 
the matenal as a whole are drawn upwards into contact with the probe during the application of either high voltage 
potential, then the test result is that the powder material is susceptible to movement under the action of 
electrostatic forces; if particles of powder are not drawn upwards into contact with the probe, or if only certain 
kinds of particle are drawn up so that the particles drawn up are not representative of the material as a whole 
then the test result rs that the powder material is not susceptible to movement under the action of electrostatic forces. ' 
[0046] The susceptibility of the powder material will of course depend on a combination of the electrical 
properties of the powder and other physical properties such as the size of the particles in the powder. 
30 [0047] To the extent that the particles of coating material become charged (for example, triboelectrically) 
before becoming attached to the surfaces of the cores, rt is particularly advantageous for the particles to be 
substantially all of the same sign of charge. We have found that where a cloud of particles contains a mixture of 
posftve and negative charges, a less satisfactory coating is produced on the core surface. Thus rt is advantageous 
for the powder to be of a composition such that rf the powder becomes charged, substantially all the particles are 
of the same sign of charge. Furthermore, if the particles are not the same sign of charge there is more overspray of 
the powder matenal thus decreasing the efficiency of the coating process. Preferably, most of the particles will 
also have substantially the same magnitude of charge. 

[0048] Since the material comprises more than one component, the properties of the powder material may be 
altered by adjusting the relative proportions of the components. In general where reference is made to a property of 
the powder matenal it is the property exhibited by the material as a whole that is being referred to and it may be 
43 mat one or more components of the material do not on their own exhibit that property. It may also be satisfactory 
however if only one or some of the components of the powder coating material, and not the material as a whole 
exhibit the property referred to: for example, the benefit of the material forming a film coating at a low 
temperature may be achieved by only one of two or more components of the material exhibiting that property; the 
other components) may remain as solid particles and may represent a larger proportion by weight than the particles 
that are transformed into the film coating; in such a case, there may be a substantial variation in the particle 
45 sees of the two components; for example, the particles that are transformed into the film coating may have a 
particle see in the range of 5 to 20um whilst the particles that remain as solid particles may be substantially larger. 
[0049] One of the different components may serve to impart the necessary electrostatic properties to the powder 
material. For example, one different component may be charged triboelectrically and/or by corona charging and/or 
may be an electret or magnet and/or may be susceptible to movement under the action of electrostatic forces as 
defined by the test described herein. 

[0050] The chemical properties of the powder material are also of importance in determining the effectiveness of 
the formation and the appearance of the coating. 

[0051] When discussing the chemical properties of the material it is convenient to treat the material as 
composed of a plurality of components but, as win become clear from the description below the same chemical 
compound may be employed as more than one component and therefore the reference in the description below to the 
powder matenal being composed of more than two components should not be regarded as requiring that more than two 
different components are necessarily present, except where the components are specifically referred to as beina 
different 

[0052] Preferably the powder material includes a first component which is fusible to form a continuous film on 
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Morm^ - than 200'C. As discussed 

ranges indicated above. 9 ' 9 or cross-linking of »• component within the temperature 

™***TE^^ U«» the first component 

P H6 or P H8 to pH14. ay 06 80,uWe In onl * a selected range of pH, for example pH3 to 

o^Jfa^ 

below 250'C, for exampte hydroxy prop? SSSS ^ NolVcSTu^e SSZ "T^L^ 31 a 

Sat a teL^riK r ^Sti So m^"^ 2* " Wh SUteWe *** and h 

[00571 Other possLrmateriaTfo?^ 5"- T^" 9 ° f Dharmaceu «cal tablet cores, 
potoxamem. alky. phflSEs townl^S^?*!^ W3XeS and oib or ateohob " waxes or oils, 
is a liquid, me^mponenfmay ZSS^SSSI^^S^^ 3 «W«nt * *a Powde^ 

example, a carrier material in powder form components in liquid form or may be present vitthTfor 

ZZes. Cleariy ,here ^ ^ C ° mp0UndS havin9 — * «*"0 Properties and the above are given mere* as 

aX^' 3 — ™ - X^roSed^S SB ZBT£ZZ 5 
25 Kd coming and^at^feco^ ST- ^JT desired — *- '"Perties of me 

^"iuirrera^ 

and one or more enteric polyme^r t^pKu^^e ^"T^^li" •" n '* <**» ,os *- 
Phthalate. The second component may inauaeo^T^/^n^^ 16 ^^W 1 cellulose 
polylactides, polygrycolides polyhydrc^^ ^P** one °r ™re of 

^nhydrioj (homo or ^S^Z^^^^^^^^o^ COpo *^ 300 

the first and second compone^te may^h in£e xtlK^ KS"*' are diffe ™t compounds. For example, 
^orssho^dak*^ and crystal 

— x&BSgsi rz ssxszssttisFE^ a — 

surfactant which may be anionic. eSSTor i non^nte ffi mX^^r J^y £ m P° nent is preferably a 

ST*" ™ a e ^ nrbu,hKa ^^ not U8Uafly 

same compound or compounds as mat of thel firs* l^/X ef^f 6 dlspers,na ""•Ponent may comprise the 
and first components m^co^^io^ Seated above, both the third 

f t ^^' 9 ?lt^' Sin9COmp0nei ~n SIS"** 8 31 ,eaSt 1% ' preferal * from 2% to 

SS ^B^^SSL^^^ ™"*-™° n *> «*«• the fricfiona, 

The anti-friction component may be IttbS Ixide^MafK 2£S? £ in *2".! he fl0WabiBty of me 
[0067J Where the coating maSS? fS? ^£52, * ? ' •*""* °' 3 com «*««°n of those, 
advantageous^ includes a disinigS I 1 ** ™ ZSS^STl^ 7" ^ ^ material 
the inclusion of the disintegratorin me^oattno "faSEtai iL^Z? J** 0386 of a coating on a tablet core, 
been ingested. Coatn9 facilitates the disintegration of the coating once the tablet has 

CLgthe^a!^^^^^ a " d on contact wtth moisture, thereby 

Examplel of suftaWeVn^rafoSde solm lmh^cT^? V^^L™ 9 *"* volume ^"o* 
(cross^nked). e soa,um flVcolate (cross-linked) and sodium carboxymethylceflulose 

SSL to ° f 3 wicking-type whteh altows penetration of 

through the coifing. therebyVus Ig SpSeTthe^oS? SSZ Stl"?? T *° teWet COre oack 
-nclude native starch, cross^nked poUKrolidone KfcSSST ° f SUrtaUe ^"^ators of the wicking type 
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[0070] The disintegrator may be a gas producing type, for example sodium carbonate, sodium hydrogen carbonate 
and sodium glyanate. a 

I0071J Preferably, the powder coating material contains less than 10% by volume of disintegrator. Preferably 

b^ntof'dSSrato 5% ' P * m> * ^ *" 2% ' ^ **** than 1% " most P^bly about 0.5% 

^ 2"*? "IS ^ W * r COafing material hJrther includes one or more opacrtlers, for example titanium 
S£>Zt tTln^^L * ™?H er ? C0 S P *? ^ T 50% ' Preferably less than 40%, more preferably less 
than 30% or less than 10% by weight of opacrfiers based on the weight of the material. 

I00 , 7 ? Pte,et!>t *t P° wder coating material further includes one or more colourants, for example metal oxides 
^h^. eXam ^ > al " mini T if0n 05dde ' and may include one or more taste modifiers, for example 
aspartame acesulrame k, cydamates, saccharin, sugars and sugar alcohols or flavourings. Preferably the material 
„°Z^i^ an c£ %< P referab > f r° m , 1 to 5 % by weight of colourants based on the^ight tfth?mM«5 
J % - more , P fe if ab| y man 1% «* flavouring based on the weight of the material. Where the 
flavounng is a sweetener, preferably the material comprises less than 0.5% by weight of sweetener Preferably the 
material composes less than 5% by weight of colourants and flavourings based on the w^KofTe SSr 3 
be appreciated that the anti-friction component, the opacifier, the colourant and the taste modifier may comprise the 
same compound or compounds as that of another component of the powder coating material. comprise me 

[0074] The powder coating material may include a biologically active material, that is a material which 
increases or decreases the rate of a process in a biological environment The biologically active material mav be 
* phy !L ologica "y active. The coating material comprising active material may be applied to, for example 

£J£2 ^ ?T mm 2 83,1,6 Z'Z Cfifferent actfve material ' or may * to a core containing nTactive 

™!l e * • « material may include one or more compounds. The active material may include acid-peptic and 

Arcing agents, laxatives, anti-diarrhoeials. cob-rectal agents, pancreatic enzymes and Me acids 
h2E3^l K:S, K a . n ^ n9inalS " d !!! ret ' 0S ' anti-hypertensives, anti-coagulants, anti-thrombotics. fibrinolytics: 
^f^S 1 byPoMdaemic agents, anti-anaemia and neutropenia agents, hypnotics, anxiolytics, anti-psychotics. 

tvT™^ an ^? nvulM "* CNS stimulants, analgesics, anti-pyretics, ^nti-migraine agems 
EZZZZZL a^nflammatory agents, anti-gout agents, muscle relaxants, neuro-muscular agents, steroids 
hypoglycemic agents, hyperglycaemic agents, diagnostic agents, antibiotics, anti-fungals, anti-malarials anfr 
I^nAh^ m J ,n0SUPpre ^ antS J_ nUb ^° n ^. agents, vitamins, electrolytes, anorectic agents, appetite suppressants 

^^sr^j^^^- decon9estente ' an ^™°™ ag « 

^I? "[ba tablet core to which the powder coating material is applied win usually comprise one or more 
so ^.TL 896 "^ T "! '"active agent ma y include diluents, for example including lactose, sucrose, dextrose, starch 
S2S!J? CI ? Ciy * , ce,luk>se . : . binders - for sample polyvinyl pyrrolidone. starch mucilage, gelatin, acacia' 
SSS^SJZ STfiT c ~ s !- |,nlced s ? d,um carboxymethyl cellulose, sodium starch glycate. cross-linked 
SSSS ftE \mSSS^ IT eXari l? e m !? neslum stearat «. »«fi«m stearyl fumarate; gfldants, for example 
2??^* surfactants, for example wetting agents: sodium lauryl sulphate, docusate sodium; colourants; 
flavours and/or gas producers, for example sodium bicarbonate and citric acid. 
35 [0076] The tablet core may also comprise one or more of the active materials listed above 

[0077] Preferably the powder coating material includes at least 0.5% by weight, more preferably 1% by weight, of 

o te ^ °. n , i^i ht of the powder 00rtln > material For example, a 10 mg coating on a tablet may 
contain approximately at least 0.05 mg of active material. ^ 

[©078] The proportions in which the components of the powder coating material are mixed is largely dependent on 
40 3 b^Zt^TTS ?' d !!, C0 2 material and the nature of the substrate to be coated. The proportions 
iSXJ? * at i he de ^ red , ele . ctncal and fus,ng Prepares cf the powder coating material are obtained. 
^,* th ^' c °at>nfl matenalw.il contain at least 10%. preferably at least 15%. preferably about 20% by 
weight of the first component Usually, the powder coating material will contain at least 10%, preferably at least 
20% and more preferably at teas* 40%. by weight of the second component in each case based on the wetafrt of Mme 
i^Tr^fSl- Preferably "If '^by weight of the second component to the first component is about 3: 
45 2 : 1or 1 1 components depends on the material comprising the first and second components. The ratio may be 

1 °°™L -_ The inveniion further Provides a coating material for the electrostatic coating of a pharmaceutical 

t"JZ!^~ , includin 9 active material. As indicated above, the coating material comprising 

^L ,S may 66 app,,ed to ' for example - a ,abtet conWnmg the same or a different active materia? or 
may be applied to a core containing no active material. ' 

50 I00 !!? «. W ! iere Ve,y smaB dose8 of active material are t0 be administered in tablet form, the active material is 
uTl^ 3 30° V0,ume of ^"-acflve "fi«er" material in order that a tablet of manageable size is produced 
™° , ts ,wl t !? v t IT 3 * 6 . 31 and fi "f material have simply been blended together and doses of the resulting 
2L b *l ? w haS , been f0und *? 11 18 ^ difficu,t 10 control accurately the amount of active material 

ST^^^t^C' d08e unrformtty - That * * e 0886 where *• required a — <* 

» [0081] f3y applying active material to a surface of the tablet it has been found to be possible to apply 
accurately very small amounts of active material to the tablet leading to improved dose reproducibility 
P082] The amount of active material contained in the coating material will, of course, depend on the size of 
the dose of the active material to be applied to the substrate and the thickness of the coating to be formed. 



m' ** i ' eaSt ^ 5% " 22^** « *• weight of the coating material 

s [0084] Preferably, the coating material including the active material has at least 90% bv numh»r «r 

having a particle size not more than 50pm. Preferably at least 90% bTnumber Trf !£ J%L?L * ff "f rtdeS 
particle size less than 30pm, more preferably less than Mpm partdes of 8,6 P 0 "** have a 

f" 0 ! 51 , Theinvention also provides the use of a coating material comprising active material in the ********* 
S S ^^ rt ^ M ^ rfa ^ rfa P^«^ electrostatic 

- S core ^ a ™^ coa8n9 a pharmaceu ^ 

Sgofa^eTovvde?^^ - use in me 

J^rg ^L^TJ* ' *** a tablet core 

Se=^ 

2 " ^result ^thTaS^n 9 ^^ 6 ^ ^J"^ 68 me <* P°wder material towards the tablet core 

pharmaceutical substrates V ' ° r ^""P 16, a pessary ' a ^"S 18 or a suppository, or other 

55 a) being edible by humans and/or animals, 

b) being made up of at least two different components, the particles preferably being composite particles, 



40 



45 



50 



EP 1 075 838 A2 

c) being fusible into a film coating at a temperature of less than 250°C at atmospheric pressure, 

d) at least 30% by volume of the particles having a particle size in the range of from Sum to 20um, 

e) being susceptible to movement under the action of electrostatic forces,- the susceptibility being determined 
by the test defined herein. 

[00991 It is particularly advantageous that the powder coating material is a physiologically tolerable material 
and preferably a pharmaceutical^ acceptable material. As indicated above, that imposes severe constraints on the 
powder coating materials used. 

[0100] The material may ateo have any of the other properties referred to above when descnbing matenals for 
coating pharmaceutical tablet cores. . Kai ^ 

[0101] The invention also provides a method of producing powder coating matenal comprising at least two 
different components for use in the electrostatic coating of a substrate, the method including the step of co- 
processing the at least two different components. 

[0102] The second aspect of the invention further provides a method of electrostatically coating a 
pharmaceutical substrate with a powder coating material as defined above. 
[0103] Where reference is made to % by number of particles, for example the % by number of parades having a 
particular size, the particles wBI preferably ateo have that % by volume of partictes of that see. J^ 6 ™ 0 '!' 
where reference is made to % by volume of particles, the particles will preferably also have that % by weight of 

20 [0104] By way of example, a method of coating a core of a pharmaceutical tablet and certain powder coating 
materials suitable for use in coating cores of pharmaceutical tablets will now be described with reference to the 
accompanying drawings, in which: 
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Figure 1 shows schematically a side view of an apparatus for coating a tablet core; and 
Figure 2 shows schematically a cross-section of a drum of the apparatus of Figure 1 . 



[0105] The apparatus shown schematically in Figure 1 is for coating both faces of pharmaceutical tablet cores. 
The apparatus comprises an inclined tablet core feed chute 10 leading to a first rotatable drum 12. The drum ,12 rs 
30 of steel and has circular depressions 14 (Figure 2) in Its outer surface in each of which a core can be held by 
suction, as will be explained later. . , , # . . im 

The drum 12 is rotatable in the direction shown by the arrow. Adjacent to the circumference of the drum 



[0106] I ne arum IZ IS roiaiaue ■■■ uw unevuuii oHvmi "7 »"» ' —J ; 

12 downstream of the tablet feed chute 10 is a preconditioning station comprising an elecfros^ spray gun 16 
which causes exposed surfaces of the cores to be covered in charged droplets from me gun J^D™"*^ * *? 
preconditioning station is a coating station B comprising a vibrating powder tray 18 1 for holding, fluking and re- 
circulating in me coating zone D the powder with which the cores are to be coated. Downstream of the coabng 
station is a fusing station C comprising a heater 20. After the fusing station C. the coated core passes a cooling 
station not shown, where cool air is directed over or around the core to coot the fused coating. 
[0107] A second drum 12' is adjacent to the first drum 12, the nip between the drums being downstream of the 
fusing station C. The second drum 12" rotates in the opposite sense to the first drum 12. as indicated by fteaiTOw. 
The second drum 12' is provided with a preconditioning station A' comprising a gun Iff a coatong station B 
comprising a powder tray 1 8', a fusing station C comprising a heater 20* and a cooling station (not shown). 
[0108] A core collection chute 22 is inclined downwardly away from the second drum 12 1 downstream of the fusing 
station C, taking coated cores to be further processed and packed. 

[0109] The first drum 12 wfll be described in more detaB with reference to Figure 2. It comprises a rotatawe 
shea 24, the outer face of which carries the depressions 14. In Figure 2, only five exemplary depressions 14 are 
shown; It win be appreciated that in practice many more depressions will be evenly spaced in a a'cumferentd Irow 
around the shell 24. and that there may be several circumferential rows across the width of the drum, whettwformed 
by one continuous shell or several shells fixed side by side. The depressions 14 on the drums are shaped and 
dimensioned to ensure that the complete face of the core and half the depth of the side , wafl I are exposed white the 
core is on the drum. In the case of a circular tablet core, a depression diameter close to thatcrf thecore diameter 
is preferred. In some applications, the depth of the depression should be such as to allow at least 50% of the core 
tnickness to be exposed to the particles of the coating material so that exposure of first one face of the core and 
then the other leads to complete coverage of the core. „. 
[0110] Each depression 14 is electricaBy insulated from the other depressions on the drum and b provided witn 
a respective pick up arm 26 extending radially inward, toward but ending short of the centre of the dram. The pick 
up arms 26 are attached to the inner surface of the shell 24 and rotate with it. Each associated pick up > arm 26 and 
depression 14 together make a moving electrode to charge a core in the depre^oiv Each depression 14 has means 
for holding the core against forces such as gravity, for example a passage 28 trough rts wall which ran be in 
communication with a suction manifold 30 which does not rotate with the i shell and I extends around a Po£onof the 
periphery of the drum interior from immediately upstream of the core feed chute 10 to adjacent to the nip between 



the first drum 12 and the second drum 12'. EP 1 ° 75 838 

[OIH] A first, earthed, stationary arcuate electrode 35 is inrat^ «. 

corresponding to the preconditioning station A A second StinnJ^^, ms,d ? thedrum at an angular position 
to earth is located inside the drum at angular po^n c^S a poten,i3, diff3renc3 

5 surfaces of the stationary electrodes are at the ^samfradi^^™ 2S» «?* COa ? ng stafon B " Tne outer ^"tfe 
of the pick up arms 26 of the moving etecX^TX^J ^JSaT r^Sl** Cente - ° f *° drum 88 * e free 
and second stationary electrodes sequential The' dmrn12 fe hi£ ^ " mov,n9 intact the first 

coating Powder Pre^jj tJ^^S^TT,^^ * — 38 » a 

depressions. £ uTXms ST^Z =^L^JL^ *- ^comprising a rotatable shed with 

ro of the first and second stationary elecfrodes mZS Itolta ^5J5 „? ""SP manifold Tne an 9 ular Nations 
coating station B", and the suction manifold ©ctemdTfra^ rimm-SI? o nd Preconditioning station A" and the second 
adjacent to the core collection chute 22 ™ ,mmed,3te| y "P^eam of the nip between the two drums to 

IQ113] in use, cores are fed continuously to the core foen m a 

into a depression 14 in the rotating sK? 24 oV^eS?™ 1 £ *??J^ ?°™ the core feed chute 10 
overlies the suction manifold 30, and so thTcore fend* fin *.£ZL3 ^ 5* an 9 ular P 03 * 0 ". the depression 
« the shell. The shell 24 continues to roMe Mndna SL^ 0 » ^E"" 0 " SUCtl0n ,hrou 9 n me P 3833 ^ 28 in 

and coating powder material is directed to ft from •!? 3 P 0 * 6 ""' 31 differenc e to earth, 

potential well generated by holding ^surface of the drum aS %L£Jt WtU8 ° f etec trostatic forces. The 
as each other and the core at a different ootentS dWerTn^ ^J^** 8ame P° tential difference to earth 
but that the surface of the drum rem^Hub^S frSof^ef ** P ° W<ter fe atbacted to *• core 

25 LSary eJSodfS an'd M^J^^JS* ? 0Ut °' * 3 -ond 

coated surface of the core to forma confi^uoulfilm 9 °' WhefB * e heater 20 *"« the powder on the 

jK^st^th* C. passes through the cooling 

from the first drum 12 into a depWo ToT«?e ou^t^^S^i 5 Uction manifold 30 - Tha *»» drops 
30 outermost on the drum 12'; the dZ) te in communS^u^ *! Se !° nd dfUm 12 "' *■ uncoat «d surface 
coating of the core is completed*^ KSTs^ 

coolmg stations. The coating powder material at ti£ flonri ^ P'econdrtioning A', coating B\ fusing C and 

to the collection chute 22. the depression carrvtao ft ceafeJIo olSL * the coated taWet draws ad i 3 <*nt 

35 fans mto the chute and is further processed l andpSted " rnanif0ld • and the coated tebtet 

ErSer in ^SfTfhS SSSS ^sSoT ^ and " 0t ,ess » a " "» "**««■ tat** 

h 8uffident t0 

M y „uid. ^rsssirsysss ; 6 :^xrs 9 ^ * *■ : n 0n - 

steel capillary of internal diameter on^tn % „nf q ^ ^"twn thereof rs fed at a rate of 0.1 to 1 ml/min to a 
to 50 kVat 30 to 100 ^) Si ^wte eerf?*^^ t0 a CUTOnt Bmited high vSge 

droplets is discharged from tC SSTo^aS tnfcote^^ rinl 3 *T 5?**°* the flun - 3nd 3 mfet of charged 
the preconditioning stations, the charged drocteta ^e^LSi^* SlfS 06 .^ cores on drur " » 3 earthed at 
to the exposed surface of the co« T wheS S? are SSIM* field between 103 «Mtay and the core 

earth at the preconditioning stations protidina tt* ffi^Sj 2! C =° reS may 66 held 31 3 P° t3nti3 < difference to 

Si^SSS i-?£WS5LW ass 

strip under the arc swept S Te S wre^n me rL^l- ^ ta ° f "J f 138 * 08 m3t3n ' 3 ' havin 9 an earthedmeS 
way to charge the partides ^ WtoTelectn^h^n r ^ pe f Ne drums or they may be metallic trays. An alternative 
wide. If more than^ne ?ay or Z^l^^ 50 10 7° mm ,on 9 3nd 3 to <0 mm 

pc^mer composition, the tray dimenstons STS M^"^"^ ?" " a feC3 ^"9 more than one 
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50 



polymer composition, the tray dimenstons wfl I b7 aD nm„ri^ U ^° toU . re l face . 0r a face more than one 

of 3 to 15 kV current limited to 5 ma. appropnately drfferent The tablet cores are charged by a voltage 

In the infra-red region; the energ? ^e^uirS 

fusing o, drying, the coating is set bfcS SanTbS^ ""'"^ *' 9< * * tte ^ m3te ri 3 '- Aite> 
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Ses jss sss ^t^^^z^t 31 ? to te r • oo ° tewet ~- «* h ™ 

reference to Figures 1 and 2 will now be given? 6 meth ° d ° f Coat,ng teb,et cores described above with 

Example 1 

[0122] A dry powder coating material was prepared by the following method, 
(a) A sample containing, by weight, 

5.0% Aluminium lake 

5.0% Sodium lauryl sulphate 

0.5% Exploteb (Trade mark) (sodium starch glycolate) 

0 5% Aerosil 200 Trade mark) (colloidal silicon dioxide) 

was premixed in a high shear mixer. ' 

Before mixing, the particle sizes of the components of the sample were 
! Uj . . , 50% by volume less than 5pm 

Aluminium lake 50% by volume less than 1 urn 

Sodium lauiyl sulphate 50% by volume less than 100pm 

l , 50% by volume less than 40 M m 
Polyethylene glycol 50% by volume from 60 to 70 pm 

of water added was between Umo ffl^llS^^ "»» oWained " ^ weight 

(c) The granulated mixture obtained in steo (b\ ahnvo ««« • 

of approximately 45'C for about 20 to 30 mSes to oSe a m^n^L * ""'l"^ drier 31 a teF "P*rature 
on drying) below 3% by weight 9 matenal hav,n9 a m «sture content (measured as loss 

than 20pm. and almost W^ 9 Jume^X^^t^ D ^ °l par1ic,es were of a *• '«* 

particles was seen at about 10pm tt)an 60pm - The P 83 * ,n size distribution of the 

The powder was found to be susceptive to movement under the action of etectrostatic forces as defined above. 

red source to heat the coating material on ttoStoS ?ta a w^l™* l UrfaCe then fused usin 9 " infra 

iumb less than 57.25pm 

70.29% less than 22.04pm 
5.58% less than 1.52pm 

K A PP ro)dmate| y 50% of the particles had a size from 15.05pm to 32 29um 

££3 * PPr0X,mate * 35% of * e P 3 **** had a size from 18.2ljm to 32.29pm 

[0126J The average particle size was 19.17pm (calculated as a mode). 

Example 2 

[0127] a sample containing, by weight, 

19Q% ^i Udra ^x R ! ( ammon K>-methacrylate copolymer) 

JK» ssffxar (hydroxy prop " 

5.0% Aluminium lake 

wa^Lad to m ^ CBnn !? 08e SOdium ( cross - |ink ed carboxymethylcellulose sodium) 

sr-SB sssars in r*?? ,a) - 1 ™» p— 



exhibit a higher gloss than would be expected for tabtat 
Example 3 

[01 28] A sample containing, by weight, 

Hit* 5, ud ?! 9 £ R . S(a ^ 

39.75% Klucel (hydroxy propyl cellulose) ' 

15.0% Titanium dioxide 

5.0% Aluminium lake 

0.5% Aerosil 200 (colloidal silicon dioxide) 

Example 4 

[0129] A sample containing, by weight, 

20 noz ^ dra ? Rs (ammonb-methacrylate copolymer) 

20.0% Glyceryl monostearate 

15.0% Titanium dioxide 

5.0% Aluminium lake 

coatmg was smooth and matt with strong colour and "good! " {e) of Exam P |e 1 17,6 «*"Kng 
Examples 

[0130] A sample containing, by weight 

20-0% xS 9 " RS ( amn,oniwne tha«ylatB copolymer) 

15.0% Titanium dioxide 

5.0% Aluminium lake 

coating was semhglossy with strong colour and good opacity St6P (e) ° f Example 1 The resuftin 9 

Example fi 

[0131] A sample containing, by weight 

28 n% * S (^onio-methacrylate copolymer) 

ilnoT Wucel (hydroxy propyl cellulose) 

15.0% Titanium dioxide 

5.0% Aluminium lake 

5.0% Polyethylene glycol 6000 

. Aerosfl 200 (colloidal silicon dioxide) 

SR£ (a) to (d) of Exam* 1. The powder 

coating was smooth with strong colour and^ood op^cj descnbed in step (e) of Example 1. The resulting 

Example 1 

[0132] 

(a) A sample containing, by weight, 
on «? % PoVethylene glycol 
20.0% Titanium dioxide 

5 8 o* 5% sssl? ^r moni,wnethacntete 

.east 50% by volume of the par&a of tJ^^^Z^Z^JST^Z Z m *" * 
^^^^ 

(c) The material was coated onto tablet cores usino tha m «»h^ ^ 

wmei cores using the method and apparatus described above, including a 
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pretreatment spray of polyethylene glycol. The powder coating on the tablet core surface was then fused usina an 
SJlSfEH'SL * heat i' e COating matenal on me tebtet ">'* to a temperature abo^e ifS'C for abort 5 
fud^t «hihf a wl 003 ?" 9 !T smo ^ and hi 9 h| y flossy with strong colour and good opacity The coatng was 
judged to exhibit a higher gloss than would be expected for a conventional film-coated I tablet 

Example 8 

[0133] A sample containing, by weight, 
56.25% polyoxyethylene glycol 
20.0% Titanium dioxide 

2^r. 5% Eudragit RS (ammonio-methacrylate copolymer) 
5.0% Aluminium lake 

the components having similar particle size to those of Example 7 before blending (the Dolvoxvethvtene havino 

^J?JE"JS* ^ ^fl"*^). was dry blended usin* a high shear irt7a£tt£ SSSdSujTwS 

K eJ^^h (b) £ ^T? 7 " The rnaten ' al obtained onto *** cores asSn S 

(c) of Example 7 and the resulting coatng was smooth and highly glossy with strong colour and good ooacftv The 
coatng was judged to exh.brt a higher gloss than would be expected for a conventional WmTatec !teHeT 

mJterili ».h^,M^L in !U e f 3 ^^ u described abov «. all of the components are in the form of solid particulate 
matenal, rt should be understood that the powder coating material may include components which are in liquid form 
luwaj The following numbered paragraphs also form part of the description. 

cL A Z^S^l^ 3 ' 8 t itable fcr J"! in the e,ectrostatic mating of a pharmaceutical tablet 

core, in which the matenal rs pharmaceutical^ acceptable, is treatable to form a film coatina and include 

SSTpSK COmp0 * PartdeS C ° mpri8in »^° »' ™' a comjJner^ 

Z^aterial according to claim 1, in which at least 50% by weight of the particles of the powder are composite 

■Lf.TSS EES IS^C**!^ 31 30% * vo,ume of *• prtW - of 1,16 ^ 

hte .TSlS^^ffir* 8 daim ' " *** 31 te3St 95% * nUmbef ° f ^ ^ ° f 8,6 material 

ifave ."SSL S32 least ^ ^ * 9 ° % * V0 ' Ume ° f ** prtU - ° f *• material 

6 A material according to any preceding claim, in which the material has a resistivity, in the range of 10 8 a to 
1U a um. 

chartfnT erial aCC ° rdin9 to "* • 3recedin 8 claim - which fe a « a *» be charged triboelectricafly and/or by corona 

8. A material according to any preceding claim, which is an electret or a magnet or a paramagnet 

LtJSXi^S^ 0 X °JH P f . ec8d i n9 claim - te susceptible to movement under the action of 

electrostatic forces, the susceptibility being determined by the test defined herein. 

Zi£?Z™ T £l>% n 7 precedinfl daim ' in material fe 31 a temperature of ,ess 

tlmpe^^ " aWe to te — ^ form a film coating at a 

to 2 180'C. aterial aCCOrdi " 9 ,0 ^ precedin9 daim - ln ^ me material has a m«*n8 Point in the range of 50'C 

13. A material according to daim 12. in which the material has a meltng point in the range of 60'C to 10CC. 

14. A material according to any preceding claim, in which the material exhibits a glass transition and the 
softeningpointofthematerialisintherangeoffrom30 o Cto180 o C. wansraon ana me 

15. A material according to any preceding claim, in which the material comprises a polymer which is curable to 



form a cross-linked polymer film. EM 075 838 A2 

-e^a^ (measured * mofcture loss) not 

^L^o^S&^oZ^ 0 indUd ' n9 3 ^ * which is fusible to form a 

SL J^""* 8 10 ^ 17 ' the "* ~« is fusible into a film coating at a temperature of 

^SZ^^^ZX ln "** ^ **— — 10% by weight of first 

£15* aCC ° r<finfl t0 a " y ° f daims 17 to * a second component which is abte to be charged 

■REUSES 8 t0 ^ ° f d *» 17 to 2 * W*Q • —d component which is an elect,* or a 

m^rr^zTcoS? ss? s sjcis 1 a^rr r ponent «""■*- - « - - 

polyvinyl alcohols and P «8ta. and 2JSSK anc ?te d&S * denVatVeS> and their derivatives, 

-on^^ Which »° — « at least 20% by weigh, of 

dt^TtSfi^ a doming component for 

26. A material according to claim 25, in which the dispersing component comprises a surfactant 

^^^^^onT^T^^ ^ * — 1* * of 

28. A material according to any preceding claim, including an anti-friction agent 

29. A material according to any preceding claim, in which the material includes a disintegrator. 

aCC ° rdin9 10 ^ 0""*""° claim, including component, selected from opacfien, cotourants and 
31. A material according to any preceding claim, the materia, inciuding a biological* active material 
SJiXHSSSSl maSriS. ln *** 0,6 inC,Udes * '«* "» * weight of ac*ve materia, 

Sj^SSnSSf ^ e,eCfr ° S,at ' C COatn9 ° f 3 Pna-aceutca. substrate, the coafing materia. 

! A aKiS5ritl^ *«- ^ -east 0.5% by weight of 

35. A coating material according to claim 33 or claim 34, wherein the coating material is a powder coating material 
.S pl^ - 35. wherein at least 90% by number of tne parties of 

37. Use of a coating material comprising active material in the electrostatic coating of a substrate. 
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r - h ^ adjacent to a — - 

that of the coating material that the appfcafcn " thJltaSKSliL SUCh * 5 erent elacWc P 0 *"" 
source of the powder towards the subsfrate "and th "uSS^f KlK? P ovwlef to ™ve from the 
coating material. 016 surTace of substrate becomes coated with the powder 

40. A method according to claim 39. in which the method is carried out as a continuous process. 

.^"SE^iS! SSSMiSS IS. ^ 8UbStrate * « a through 

^actm^u^P^VX^riaf 10 41 " in ^ *• SUbStrate fe when the substrate is 

43. A method according to Cairn 42. in which the source of powder coating material is earthed. 

sourc^t^ 

46. A method according to claim 45. in which the pretreatment composition is a liquid. 

ctaimt SSH^ 0 to daim «■ in ^ch the liquid is poVethytene g*co,. 48. A method according to any of 

has been coated w* »e 

tS^bSSXK^/piS IS? £5 fS, fUrther inc,Udes *• ste <» - -PPortng 
exposed and with a surface of the su^e rn^ntei^^ a ^ T^J^- Uncoated surface of substrate 
material whereby the application ^^Sm^^^^^ P**"™ ^ of me ^9 

ssaas * e substrate ^ ~ iZttttMss: as: sawr 

components. ' einoa ,ncludin 9 the step of co-processing the at least two different 

SiilSEittfiSfJS' 086 *• of a substrate, the powder being obtainable 

to 52. A pharmaceunca. tablet comprising a tabiet core and a powder coating materia, as daimed in any of claims 1 
53.Apharmaceu fi cal taWet mat has been **-^«^fcr.-^«^|.^ a ,^» l . 4e 
SLASSZSF 9 ^ ^ an ***** *• «— h-ving one or more of the 

a) being edible by humans and/or animals, 

b) being made up of at least two different components, preferably co-processed. 

0 being fusible into a fflm coating at a temperature of less than 250'C at atmospheric pressure, 
d) at least 30% by volume of the parBc.es having a parfc.es™ in the range of from 5 M m to 20pm, 

dte™^X P SdlXr *• 3Cfon °' ^ «^ being 
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1toior e SS e,eCtrOSta,iCal,y ' SUbStrate a «*q material aa Calmed in any of daims 



Claims 



1 £sss israa^^ ^ ^ 

substrate constitutes a dosage unit ^ PP ,0 a surface of 1,16 substrate, wherein the coated 

Z A method aa claimed in Calm 1. in which the substrate is a core of a pharmaceutical tablet 

3. A method of coating a pharmaceutical substrate which is a t»hi*t ™« 
powder coating materia, comprisng active matM'^ 

4. A method as claimed in claim 2 or claim 3. in which the core is of conventional shape. 

& isss sisrsrjjs: a a sews? sss-jr* co ^ - 

matenal applied amounting to substantially one doJe of ac^n^teriat **' the qUanttty 0f 00rtln » 

6. A method as claimed in claim 5, in which the substrate is a core of a pharmaceutical tablet 

7. A method as claimed in claim 6. in which the core is of conventional shape. 

a ^^^e^lZ^^ 1 to 7 ' in "hteh *• Pharmaceutical substrate contains a different 
9. A method as daimed in any one of claims 1 to 7. in which the pharmaceutical substrate contains no active material 
'^ma^f^^^Ze 0 ^^ 1 10 ** *«™°«*°* «*— • contains the same active 

tt mlKScSj5ri!^ 11 " *** 31 50% * «** of the panicles of the powder coating 
13. A method as claimed in dam 12. in which substantially all of the particles are composite partides. 

14 -whidT^eta in a ^n 1 me°su 3 rfac? e o7 L^Stt ''T*' indUde a fif * «"■«-« 
and which is substantially soluble in aqueous meS SUbStrate * 3 tem P er ^e of less than 250'C 

1 %o A m^Xh1freM Pi—' '-de a second 

*tiS^tt h i^S£S^ 15 ' f " -h fc h the materia, indudes at least 10* by weight of 
W "^35^^ in ^ *e materia, indudea at least 10% by weight of 

18. A method as daimed in any one of daims 1 1 to 17. in which the material indudes a disintegrator. 

VmSTone ?^££« SgJ tm' i^^J?" SK? mate *" 
diarrhoeials. colorectal agente oancreafc en™V »£H? C "*™>«*^uendhg agents, laxatives, anti- 
anti-hypertensives, antk^SXSLbX ^o^^J^^^ antenflina te. sureties, 
anaemia agents, neutropenia agents h^iofe ^ a flents. anti- 

convulsants. CNS stimutents analoesks iStaSE?^' "*W* ote *. anti-depressants, anti-emetics, anti- 
agents, anthout agenteT m^T^^T^^L^^ T n *l antiinflammatory 
hyperglycaemic agents,' dSnostic aSnts ^EKT S' St ^ r0id8 ' "^a^aemic agents: 
immunosuppressant nutritional agents & SSSl J^ 3 **' an «-nialarials, anti-virals, 
bronchcators. expectoran*. anti-tulA ^X^^JS^^Z^A 
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agents, diagnostic and antineoplastic agents. 

20. A method as claimed in any one of claims 1 to 19, in which the powder coating material includes at least 0 5% 
by weight of active material based on the weight of the material. 

21. A method as claimed in any one of claims 1 to 20, in which at least 30% by volume of the particles of the 
powder have a particle size in the range of from 5pm to 25pm. 

22. A method as claimed in any one of claims 1 to 21, in which at least 30%, preferably at least 75%, by weight of 
the particles have a particle size which lies in a range from x to 2x, preferably x to 1.5x, more especially x to 
1 .25x, where x represents a size of particles in the powder. 

23. A method as claimed in any one of claims 1 to 22, in which at least 95% by number of the particles of the 
material have a particle size of less than 50pm. 

24. A method as claimed in any one of claims 1 to 23, in which at least 50%, preferably at least 75%, more 
especially at least 95%, by volume of the particles of the material have a particle size of at least 5pm. 

25. A method as claimed in any one of claims 1 to 24, the method comprising supporting the substrate adjacent to a 
source of the powder coating material with a surface of the substrate maintained at such a different electric 
potential from that of the coating material that the application of the electric potential causes the powder to 
move from the source of the powder towards the substrate and the surface of the substrate becomes coated with 
the powder coating material. 

26. A method as claimed in claim 25, in which the substrate is charged when the substrate is adjacent the source of 
powder coating material. 

27. A method as claimed in claim 26, in which the source of powder coating material is earthed. 

28. A method as claimed in any one of claims 25 to 27, in which the substrate is supported from above and the 
powder moves from the source upwards towards a lower surface of the substrate. 

29. A method as claimed in any one of claims 25 to 28, in which, before the substrate is supported adjacent to the 
source of powder coating material, a pretreatment composition is applied to a surface of the substrate. 

30. A method as claimed in any one of claims 25 to 29, in which the method further includes the steps of supporting 
the coated substrate adjacent a source of powder coating material with an uncoated surface of the substrate 
exposed and with that uncoated surface of the substrate maintained at a different electric potential from that of 
the coating material whereby the application of the electric potential causes the powder to move from the source 
of the powder towards the substrate such that the exposed surface of the substrate becomes coated with the 
powder coating material. 

31. A method as claimed in any one of claims 1 to 30, in which after coating the substrate with the powder the 
powder is fused to form a continuous film coating secured to the substrate. 

32. A powder coating material suitable for use in the electrostatic powder coating of a pharmaceutical substrate, 
in which the material is pharmaceutical^ acceptable, is treatable to form a fflm coating and includes composite 
particles, the composite particles comprising two or more components having different physical and/or chemical 
properties, the material comprising active material. 

33. A powder coating material as claimed in daim 32, the coating material being according to any one of claims 12 
to 24. 

34. Use of a powder coating material as claimed in claim 32 or claim 33 in the electrostatic coating: of a 
pharmaceutical substrate. 

35. Use according to claim 34, in which the substrate is a core of a pharmaceutical tablet 

36. Use according to claim 35, in which the core is of conventional shape. 

37. Use according to any one of claims 34 to 36, in which the pharmaceutical substrate contains no active material. 

38. Use according to any one of claims 34 to 36, in which the pharmaceutical substrate contains the same active 
material as the powder coating material. 

39. Use according to any one of claims 34 to 36, in which the pharmaceutical substrate contains a different active 
material from the powder coating material. 
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40. A pharmaceutical dosage form comprising a pharmaceutical substrate and a powder coating material as claimed 
in claim 32 or claim 33, which has been treated to form a continuous film coating secured to the substrate. 

41. A pharmaceutical dosage form as claimed in claim 40, which is a pharmaceutical tablet 

42. A pharmaceutical dosage form as claimed in claim 40 or claim 41, in which the substrate contains no active 
material. 

43. A pharmaceutical dosage form as claimed in claim 40 or claim 41, in which the substrate contains the same 
active material as the powder coating material. 

44. A pharmaceutical dosage form as claimed in claim 40 or claim 41, in which the substrate contains a different 
active material from the powder coating material. 
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